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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S369Figure 2. (a) Plot of cartilage thickness and trabecular thickness, wherein
each sample speciﬁc correlation yields an inverse relationship in sclerotic
samples. Individual correlation coefﬁcients are R ¼ 0.62, 0.87, 0.88, 0.85.
0.60, 0.77, respectively, (b) Plot of denuded surface and bone volume/total
volume, indicating, for each sample, greater bone density in regions of lost
cartilage coverage. Individual correlation coefﬁcients are R ¼ 0.41, 0.84,
0.74, 0.38, 0.80, 0.41, respectively. The combined correlation coefﬁcients
for Cg.Th versus Tb.Th and %DS versus BV/TV, are 0.74 and 0.56, respec-
tively.
Conclusions: The results of this work show different relationships
between cartilage and bone structures in end stage OA samples dis-
playing bone sclerosis, than for samples with a more osteoporosis-like
change. This suggests that identifying the structural cues involved with
OA disease progression could allow for a more accurate diagnosis of
disease. It must be stated, however, that more osteoporotic-like samples
will need to be measured to conﬁrm this result. Speciﬁcally, changes
associated with sclerotic or osteoporotic-like bone change may require
alternative physical therapy or drug regimes. Future work will focus on
correlating these structural changes to speciﬁc genes and signalling
pathways, as well as biomechanical loading and use patterns in the
shoulder joint.
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NKX3.2-BARX1 CROSSTALK IN CHONDROCYTE AND ITS ROLE IN
OSTEOARTHRITIS PATHOGENESIS
D-W. Kim. Yonsei Univ., Seoul, REPUBLIC OF KOREA
Osteoarthritis (OA) is a prevalent disease affecting majority of aged
human, yet its effective treatment is currently absent. We have pre-
viously shown that Nkx3.2-mediated consitutive activation of NF-kB
functions to maintain chondrocyte viability. Besides, Barx1 has been
implicated for its role in development of gut, spleen and craniofacial
skeletons, but its precise molecular function in chondrocyte has been
poorly understood. Here we show that Barx1 can induce programmed
cell death in chondrocyte by abrogating Nkx3.2-mediated NF-kB acti-
vation. Interestingly, we also observed remarkable decrease and
increase in Nkx3.2 and Barx1 expression, respectively, both in mouse
OA models and in human OA patients. Consistent with these, in vivo
experiments employing intra-articular infection of Lentivirusmodifying Nkx3.2 or Barx1 expression revealed that osteoarthritic
cartilage destruction can be suppressed by Nkx3.2, whereas Barx1
aggravates it. Furthermore, importantly, we observed that either Nkx3.2
overexpression or Barx1 knockdown is capable of rendering regener-
ation of damaged cartilage in DMM-OA analyses in mice. Lastly, we
demonstrate that OA progression is decelerated and accelerated in
Nkx3.2 transgenic and knockout mice, respectively. Thus, these results
indicate that Nkx3.2-Barx1 crosstalk plays a role in OA pathogenesis
and may serve as promising therapeutic targets for OA modiﬁcation.
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INVESTIGATION ON THE ROLE OF DELTA/NOTCH LIKE EGF-RELATED
RECEPTOR IN THE PATHOGENESIS OF OSTEOARTHRITIS
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E. Neumann y, M. Geyer y. y Justus-Liebig-Univ. of Giessen, Kerckhoff-
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Purpose: Delta/Notch like EGF-related receptor (DNER) is a single-pass
transmembrane protein with characteristic EGF-like repeats in the
extracellular domain, similar to those of the Notch receptor and its
ligand Delta. In our previous study, an overexpression of DNER mRNA
was observed in lesional areas of human osteoarthritis (OA) articular
cartilage compared to unaffected zones of the same tissue sample.
Based on these ﬁndings and on the fact that the Notch signaling path-
way plays a major role in cell fate regulation and differentiation of
human articular chondrocytes, we analyzed the role of DNER in the
pathogenesis of OA.
Methods: Articular cartilagewas obtained fromOA patients undergoing
joint replacement surgery. The expression of DNER in human cartilage
was analyzed by immunohistochemistry. Normal human articular
chondrocytes (HNAC-kn) purchased from Lonza, Walkersville, MD, USA
were nucleofected with an overexpression vector targeting DNER and a
vector control. Overexpression of DNER was conﬁrmed by immunocy-
tochemical staining. For determining the effect of DNER overexpression
on speciﬁc cartilage metabolic parameters gene chip technology
(Affymetrix) and semi-quantitative real-time PCR was used.
Results: Histologically, DNER was signiﬁcantly increased in the affected
cartilage of all patients (n¼ 3) compared to the intact zones of the same
tissue. After nucleofection an upregulation of DNER in normal human
chondrocytes was detectable on protein level. Gene chip technology
showed that DNER overexpression caused an upregulation of the Spen
family transcriptional repressor (1.86 fold) and a downregulation of
Bone marrow stromal cell antigen 2 (-2.2 fold) and Tripartite motif
containing 22 (-2.07 fold). No changes were detectable on speciﬁc car-
tilage metabolic parameters like Collagen type 2, Sox9, MMP13,
ADAMTS4 and ADAMTS5, as well as on differentiation markers like
Collagen type 1 and a target gene of the Notch signaling pathway, HES-1.
Conclusion: Reorganization and reassembly of cartilage extracellular
matrix through downstream effects of DNER overexpression might be
enhanced by chondrocyte hypertrophy via upregulation of Spen family
transcriptional repressor, whilst downregulation of the integrin-
induced proteins Bone marrow stromal cell antigen 2 and Tripartite
motif containing 22 may inﬂuence programmed apoptosis and pro-
liferation, eventually via intermediate inﬂammatory stages.
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BONE CHANGES PRECEED CARTILAGE DEGRADATION IN
EXPERIMENTAL OSTEOARTHRITIS
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Purpose: Osteoarthritis (OA) is characterized by cartilage degradation
and osteophyte formation. Although cartilage degradation has been the
primary target for research on the pathogenesis of OA, there is
increasing recognition of the importance of bone changes in driving the
disease process. This study characterises the temporal proﬁle of bone
and cartilage changes in murine OA, speciﬁcally focusing on osteophyte
development and subchondral bone changes.
Methods: OA was induced in C57Bl/6 mice by destabilisation of the
medical meniscus (DMM), or sham operated, and bone was assessed by
